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The human respiratory system is a complex and highly efficient network responsible for the vital
process of breathing—exchanging oxygen and carbon dioxide between the body and the
environment. At the core of this system are the lungs, which contain a series of branching airways
that facilitate airflow deep into the respiratory tissues. One of the key components of this branching
system is the primary bronchi, which serve as the main conduits directing air from the trachea into
each lung. But what happens after the primary bronchi? How do they continue to branch, and what
are the smaller tubes called?

In this comprehensive article, we will explore the detailed structure of the bronchial tree, focusing
on the pathways that extend from the primary bronchi into progressively smaller tubes. We will
examine the terminology used to describe these airways, their function, and their significance in
respiratory health and disease.

---

The Structure of the Bronchial Tree

The bronchial tree is a hierarchical network of airways that ensures efficient delivery of air from the
trachea to the alveoli, the tiny air sacs where gas exchange occurs. This system can be visualized as
a branching tree, starting from the main stem branches and dividing into smaller and smaller
pathways.

Primary Bronchi

The primary bronchi are the first major branches after the trachea. The trachea divides at the carina
into two main bronchi:

Right Primary Bronchus: Shorter, wider, and more vertical, leading into the right lung.

Left Primary Bronchus: Longer, narrower, and more horizontal, leading into the left lung.

From here, each primary bronchus enters its respective lung and continues to branch further.



Secondary (Lobar) Bronchi

Once inside the lungs, each primary bronchus divides into secondary bronchi, also known as lobar
bronchi. These correspond to the lobes of the lungs:

Right lung: 3 secondary bronchi (superior, middle, inferior)

Left lung: 2 secondary bronchi (superior and inferior)

These bronchi distribute air to each lobe.

Tertiary (Segmental) Bronchi

The secondary bronchi further subdivide into tertiary bronchi, also called segmental bronchi. Each
tertiary bronchus supplies air to a bronchopulmonary segment, a distinct portion of lung tissue:

Number varies, typically 10 segments in the right lung and 8-10 in the left lung

Branch repeatedly into smaller bronchi and bronchioles

---

Branching Into Smaller Tubes: The Path to the Alveoli

As the bronchi continue to branch, they become smaller and smaller, culminating in the finest
airways of the lungs. This progression involves several key anatomical structures, each with specific
names and functions.

The Bronchioles: The Smaller Airways

The primary, secondary, and tertiary bronchi give rise to smaller airways called bronchioles. These
are classified based on their size:

Terminal Bronchioles: The smallest conducting airways, about 0.5 mm in diameter. They
mark the end of the conducting zone and lead into respiratory bronchioles.

Respiratory Bronchioles: About 0.3 mm in diameter, these contain some alveoli and
represent the beginning of the respiratory zone where gas exchange can occur.



The term "bronchioles" refers collectively to these small airways that continue to branch and
decrease in size.

The Pathway of the Smaller Tubes

The sequence from larger to smaller airways is as follows:

Primary Bronchi1.

Secondary (Lobar) Bronchi2.

Tertiary (Segmental) Bronchi3.

Bronchioles (including terminal and respiratory bronchioles)4.

Alveolar Ducts5.

Alveoli6.

This hierarchical structure ensures efficient airflow and optimal gas exchange.

---

What Are The Smaller Airways Called?

To directly answer the question, the smaller tubes that the primary bronchi continue to branch into
are called bronchioles.

Bronchioles are smaller air passages that lack cartilage in their walls, unlike the larger bronchi.
They are composed of smooth muscle and elastic fibers, allowing for regulation of airflow resistance
through constriction and dilation.

Types of Bronchioles

Based on their size and structure, bronchioles are divided into:

Terminal Bronchioles: The final portion of the conducting zone, leading into the respiratory
bronchioles.

Respiratory Bronchioles: Mark the beginning of the respiratory zone where alveoli are



present along their walls.

Key features of bronchioles include:

- Diameter less than 1 mm.
- Lined with ciliated epithelium.
- Surrounded by smooth muscle, allowing control over airflow.
- Lack cartilage, which is present in larger bronchi.

---

The Role of Bronchioles in Respiratory Function

Bronchioles play a critical role in the respiratory process:

- They facilitate the distribution of air to the alveoli.
- Their muscular walls allow adjustment of airway diameter in response to physiological needs.
- They serve as the transition point between the conducting airways and the gas-exchanging alveoli.

In respiratory health, bronchioles are susceptible to conditions like asthma, where constriction and
inflammation impair airflow. Understanding their structure and function is vital in diagnosing and
treating such diseases.

---

Summary of the Bronchial Tree Hierarchy and
Nomenclature

To summarize the structural progression:

| Level | Name | Description | Typical Diameter |
|---------|--------|----------------|------------------|
| 1 | Primary bronchi | Main branches from trachea | 10-20 mm |
| 2 | Secondary (lobar) bronchi | Branches into lung lobes | 6-10 mm |
| 3 | Tertiary (segmental) bronchi | Subdivide into lung segments | 4-6 mm |
| 4 | Bronchioles | Smaller airways, including terminal and respiratory | <1 mm |
| 5 | Alveolar ducts | Lead to alveoli | <0.5 mm |
| 6 | Alveoli | Gas exchange units | 200-300 µm |

---



Clinical Significance of Bronchiolar Branching

Understanding the branching of the primary bronchi into smaller tubes is essential for recognizing
various pulmonary conditions:

- Asthma: Constriction of bronchioles causes airflow limitation.
- Chronic Obstructive Pulmonary Disease (COPD): Obstruction in small airways due to inflammation
and mucus.
- Bronchiolar tumors: Rare but significant growths in the small airways.
- Infections: Viruses and bacteria can infect bronchioles, leading to bronchiolitis.

Imaging techniques like high-resolution CT scans can visualize these smaller structures, aiding in
diagnosis.

---

Conclusion

In summary, the primary bronchi continue to branch into many smaller and smaller tubes called
bronchioles. These bronchioles represent the transition from the larger conducting airways to the
tiny alveoli where gas exchange occurs. The hierarchical subdivision of the bronchial tree—from
primary bronchi to terminal and respiratory bronchioles—ensures efficient airflow distribution and
oxygen delivery throughout the lungs. Recognizing the terminology and structure of these airways is
fundamental to understanding respiratory anatomy, physiology, and associated diseases. Whether in
clinical diagnosis, medical education, or respiratory therapy, the knowledge of these small but vital
airways is indispensable.

---
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---

This article provides an in-depth understanding of the branching of the primary bronchi into smaller
tubes called bronchioles, addressing the terminology, structure, function, and clinical relevance of
these crucial respiratory pathways.

Frequently Asked Questions



What are the smaller tubes called that the primary bronchi
branch into?
They are called secondary bronchi, also known as lobar bronchi.

How do the primary bronchi differ from the smaller tubes they
branch into?
Primary bronchi are the main bronchial tubes that enter each lung, whereas the smaller tubes are
secondary (lobar) and tertiary (segmental) bronchi that further divide within the lungs.

What is the significance of the branching of the primary
bronchi into smaller tubes?
This branching increases the surface area for air distribution, allowing efficient airflow deep into the
lungs for gas exchange.

Are the smaller tubes that branch from the primary bronchi
part of the respiratory or the conducting zone?
They are part of the conducting zone, responsible for transporting air to the deeper parts of the
lungs.

At what point do the bronchi become smaller tubes called
bronchioles?
The secondary and tertiary bronchi continue to branch into progressively smaller tubes called
bronchioles, which occur after the tertiary bronchi in the airway hierarchy.

What role do these smaller tubes play in respiratory health
and disease?
They facilitate airflow but can also be sites where respiratory conditions like asthma, bronchitis, or
infections manifest due to inflammation or obstruction.

Why is understanding the branching of the primary bronchi
important in medical imaging?
Knowing the branching helps in accurately diagnosing lung conditions, guiding procedures like
bronchoscopy, and interpreting imaging results such as CT scans.

Additional Resources
What Are The Primary Bronchi Continue To Branch Into Many Smaller And Smaller Tubes Called?



The human respiratory system is a marvel of biological engineering, designed to facilitate the vital
exchange of gases that sustain life. A central component of this system is the network of air
passages that guide inhaled air from the external environment into the lungs and back out. Within
this intricate network, the primary bronchi continue to branch into many smaller and smaller tubes
called secondary bronchi (also known as lobar bronchi) and tertiary bronchi (or segmental bronchi).
Understanding these branching structures is essential for comprehending how the lungs distribute
air efficiently and how respiratory diseases may impact these pathways.

---

Understanding the Anatomy of the Bronchial Tree

The bronchial tree is a hierarchical network of airways that divides progressively into smaller tubes,
ensuring that air reaches all parts of the lungs. Starting from a single entry point, the trachea, the
pathway branches multiple times, culminating in the alveoli where gas exchange occurs. The specific
question about the small tubes into which the primary bronchi continue to branch relates directly to
this complex system.

---

The Primary Bronchi: The Main Entryway

The journey begins with the primary bronchi (also called main bronchi). These are two large tubes —
one for each lung — branching off from the lower end of the trachea at the level of the carina, a
ridge inside the trachea where it bifurcates.

Features of the Primary Bronchi:

- Structure: Composed of cartilage rings or plates, smooth muscle, and mucous membrane.
- Function: Conduct air from the trachea into the lungs.
- Right vs. Left: The right primary bronchus is wider, shorter, and more vertical, while the left is
narrower, longer, and more horizontal.

Once inside the lungs, these primary bronchi continue their journey and begin to branch into smaller
tubes.

---

Branching into Secondary and Tertiary Bronchi

The primary bronchi do not directly connect to the alveoli. Instead, they branch into smaller tubes
that progressively get narrower and more numerous, forming the bronchial tree's intricate network.



Secondary Bronchi (Lobar Bronchi)

Each primary bronchus divides into secondary bronchi, often called lobar bronchi. These are named
after the lung lobes they serve:

- Right lung: Divides into three secondary bronchi, one for each lobe (upper, middle, lower).
- Left lung: Divides into two secondary bronchi, corresponding to its two lobes (upper and lower).

Features:

- Larger than tertiary bronchi but smaller than primary.
- Have cartilage plates to maintain structure.
- Supply air to each lobe of the lung.

Pros:

- Efficiently directs airflow to different lobes.
- Cartilage provides structural support, preventing collapse.

Cons:

- Susceptible to blockages like mucus plugs or tumors affecting entire lobes.

Tertiary Bronchi (Segmental Bronchi)

Secondary bronchi branch further into tertiary bronchi, also known as segmental bronchi. These are
responsible for supplying air to specific segments within each lobe:

- The lungs are divided into bronchopulmonary segments, each served by a segmental bronchus.
- These are smaller, more numerous, and highly branched.

Features:

- Smaller diameter than secondary bronchi.
- Cartilage plates are still present but less prominent.
- Each segmental bronchus supplies a specific bronchopulmonary segment.

Pros:

- Allows precise distribution of air within the lung.
- Segmentation facilitates surgical removal of diseased segments without affecting the entire lung.

Cons:

- Increased complexity can lead to localized infections or blockages.

---



The Continuing Branching: From Tertiary Bronchi to
Smaller Airways

Beyond the segmental bronchi, the airway tree continues to branch into even smaller tubes called
bronchioles.

Bronchioles: The Smaller Airways

- Terminal bronchioles: The smallest conducting airways, less than 0.5 mm in diameter.
- Respiratory bronchioles: About 0.3 mm in diameter, where some gas exchange begins.
- Features:
- Lack cartilage.
- Composed mainly of smooth muscle and epithelial tissue.
- Regulate airflow via smooth muscle contraction or relaxation.

Features of Small Tubes:

- These tubes are called bronchioles.
- They further branch into alveolar ducts and alveoli.

---

What Are These Small Tubes Called? The Complete
Hierarchy

The primary bronchi continue to branch into small tubes called bronchioles. Specifically:

- Conducting zone: Comprises the bronchi and bronchioles that conduct air to the alveoli.
- Respiratory zone: Includes alveolar ducts and alveoli, where gas exchange occurs.

Summary of the Hierarchy:

1. Trachea
2. Primary (main) bronchi
3. Secondary (lobar) bronchi
4. Tertiary (segmental) bronchi
5. Bronchioles (including terminal and respiratory bronchioles)
6. Alveolar ducts
7. Alveoli

---



Significance of the Branching System

Understanding the branching of the bronchi is not only a matter of anatomy but also has clinical
implications:

- Efficiency in Gas Exchange: The extensive branching ensures that air reaches all parts of the lung,
maximizing oxygen intake and carbon dioxide removal.
- Surgical Relevance: Knowledge of segmental bronchi allows for segmentectomy, a surgical
procedure to remove diseased segments.
- Disease Impact: Conditions such as bronchitis, asthma, or tumors can affect specific levels of the
bronchial tree, influencing treatment strategies.

---

Features and Functions of the Smaller Tubes (Bronchioles)

- Lack of Cartilage: Unlike larger bronchi, bronchioles rely on smooth muscle for support.
- Regulation of Airflow: Constriction and dilation of bronchioles help control airflow resistance.
- Transition to Gas Exchange: Respiratory bronchioles mark the transition from conducting airways
to gas exchange structures.

Advantages:

- Precise control over airflow distribution.
- Adaptability in response to physiological needs.

Disadvantages:

- Increased vulnerability to constriction in conditions like asthma.
- Smaller diameter increases risk of blockage.

---

Clinical Relevance

Understanding the branching of the primary bronchi into smaller tubes is crucial in diagnosing,
managing, and treating respiratory conditions.

- Bronchial Blockages: Mucus plugs or tumors can obstruct specific bronchi or bronchioles, leading
to localized atelectasis or infection.
- Bronchoscopy: Medical procedures often involve navigating these branches to diagnose or treat
lung diseases.
- Asthma & COPD: Conditions that involve narrowing of the bronchi and bronchioles.
- Lung Surgery: Knowledge of bronchial segmentation guides segmentectomy and lobectomy.

---



Conclusion

In summary, the primary bronchi continue to branch into many smaller and smaller tubes called
bronchioles, which further divide into respiratory bronchioles, alveolar ducts, and ultimately alveoli.
This branching system forms the bronchial tree, a vital component of pulmonary anatomy that
ensures efficient airflow and gas exchange. The hierarchical structure from primary bronchi to
bronchioles exemplifies the body's intricate design to sustain life through optimal respiratory
function.

Understanding these structures enhances our comprehension of respiratory health and disease,
guiding clinical interventions and surgical procedures. Whether considering the anatomy for
academic purposes or clinical applications, recognizing the progression from large to small airways
is fundamental in respiratory medicine.

---

In brief:

- Primary bronchi are the main airways entering the lungs.
- They branch into secondary (lobar) bronchi.
- These branch further into tertiary (segmental) bronchi.
- Bronchioles are the smaller tubes that continue the branching, ultimately leading to alveoli.
- This hierarchical branching is vital for distributing air efficiently across the lungs.

By appreciating this detailed anatomy, healthcare professionals and students can better understand
pulmonary function and pathology, ultimately improving patient outcomes.
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